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(57) Abstract : 

PURPOSE: To cause strong air motion in a cylinder and improve combustion 
efficiency by attaching an injector in the cylinder at a position and 
direction for causing the air motion in a device for atomizing fuel by 
injecting assist air from the injector at low loading. 
CONSTITUTION: Air flows through an air bypass passage 27, bypassing a 
valve 19 with its flow controlled by an ISC valve 29 at idling when a 
throttle valve 19 is completely closed. Then, the air is guided to an 
air distribution device 28 and supplied to an injector 13 of a cylinder 
at fuel injection timing and served for atomization of fuel as assist 
air. In this case, the assist air injected to a nozzle part flows into a 
cylinder 3 in inlet process as spiral flow and causes strong air motion 
by assembling the injector 13 with offsetting it orthogonally by e to 





inlet flow direction with respect to a cylinder 3 center of respective 
cylinders. 
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CLAIMS 
[Claim (s)] 

[Claim 1] It is equipment formed in an inhalation-of-air path at the 
internal combustion engine which injects a fuel by the injector formed 
in the throttle-valve lower stream of a river of an inhalation-of-air 
path. While connecting the air bypass path which branches from the 
throttle-valve upstream of said inhalation-of-air path near the nozzle 
section of each of said injector The suction system of the internal 
combustion engine characterized by attaching said injector in the 



location and direction which generate an air motion in a gas column in 
the suction system of the internal combustion engine which forms a flow 
control valve and an air distribution means in this air bypass path, and 
grows into it. 

[Claim 2] The suction system of the internal combustion engine according 
to claim 1 characterized by offsetting and attaching each injector in 
the flow direction of inhalation of air in the direction of a right 
angle to a gas column core. 

[Claim 3] The suction system of the internal combustion engine according 
to claim 1 or 2 characterized by attaching said injector in the location 
by the side of a cylinder block rather than the suction port of the 
cylinder head. 

[Claim 4] It is equipment formed in an inhalation-of-air path at the 
internal combustion engine which injects a fuel by the injector formed 
in the throttle-valve lower stream of a river of an inhalation-of-air 
path. While connecting the air bypass path which branches from the 
throttle-valve upstream of said inhalation-of-air path near the nozzle 
section of each of said injector In the suction system of the internal 
combustion engine which forms a flow control valve and an air 
distribution means in this air bypass path, and grows into it The 
suction system of the internal combustion engine characterized by having 
prepared the auxiliary path which branches from said air bypass path and 
is connected near the nozzle of said injector, and preparing the closing 
motion valve which opens this auxiliary path at the time of a first idle 
in this auxiliary path. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suction system of 
the internal combustion engine which is made to inject assistant air 
from an injector and aimed at promotion of atomization of a fuel at 
least at the time of low loading. 
[0002] 

[Description of the Prior Art] At the time of low loading, if it was in 
the engine which injects a fuel with an injector, since the inhalation- 
of-air rate of flow in an inhalation-of-air path was small especially at 
the time of an idling, atomizing [ of the fuel injected from the 
injector ] became inadequate, and there was a problem that fuel 
consumption and an exhaust gas property got worse. 

[0003] Then, the proposal of a purport which you extract [ proposal ] a 
part of air from the throttle-valve upstream of an inhalation-of-air 
path, makes it inject from near the nozzle section of an injector by 
making this into assistant air, and promotes atomization of a fuel is 
made (refer to JP, 48-5327, B) . 

[0004] However, in the above-mentioned proposal, since assistant air is 
always supplied even when having not injected the fuel, if the 
rotational frequency at the time of an engine idling is taken into 
consideration, it is necessary to make the path of the supply path of 
assistant air small. For this reason, when a fuel is injected, the 
assistant air of sufficient amount which is sufficient for promoting 
atomization of this fuel cannot be supplied. 

[0005] Then, air distribution means, such as a closing motion valve 
which opens and closes this path, are formed in the supply path of 
assistant air, and the fuel injection equipment which an air 
distribution means is operated synchronizing with fuel-injection timing 
at the time of the low loading which includes an engine idling at least, 
and supplied the assistant air of a complement to atomization of an 
injection fuel is proposed (reference, such as JP, 57-54624, B and JP, 6- 
185434, A). 

[0006] On the other hand, the bypass path which bypasses an engine 
throttle valve in the control device of the idle rpm by the electronics 
control currently used abundantly in car motor etc. is prepared, the 
idle speed control valve (an ISC bulb is called hereafter) for adjusting 
the inspired air volume at the time of an idling to this bypass path is 
prepared, and the technique of carrying out feedback control of said ISC 
bulb based on the deflection of an actual engine speed and the target 
idle rpm set up beforehand is used. And what aimed at promotion of 



atomization of the fuel by assistant air as a fuel injection equipment 
of an engine equipped with this control device is proposed (refer to 
JP, 6-36294, Y). 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, although it is 
known that the rate of combustion of the gaseous mixture in a combustion 
chamber will become quick, and combustion efficiency will be raised if 
air motions, such as a swirl and a tumble, are generated in a gas column 
By assistant air, in the fuel injection equipment or suction system 
which adopts the method which promotes atomization of a fuel, assistant 
air was not able to be positively used as a means which raises the air 
motion in a gas column, and improvement in the combustion efficiency of 
the gaseous mixture in a combustion chamber was not able to be aimed at 
enough. 

[0008] Therefore, the place made into the purpose of the 1st invention 
is by generating an air motion strong in a gas column to offer the 
suction system of the internal combustion engine which can acquire high 
combustion efficiency while aiming at promotion of atomization of a fuel 
by assistant air. 

[0009] By the way, although idle rpm was raised by the first idle in 
order to bring warming up forward immediately after starting in the time 
of chill if it was in the internal combustion engine, according to this, 
the quantity of the air amount of supply from an air bypass path was 
increased, and increase in quantity of this air amount of supply was 
made by opening control of a flow control valve. 

[0010] However, when the quantity of air was increased only by control 
of a flow control valve, there was a problem that the controlled 
variable became large and prompt and highly precise control could not be 
performed. 

[0011] Therefore, the place made into the purpose of the 2nd invention 
is to provide promotion and coincidence of atomization of a fuel with 
the suction system of the internal combustion engine which can increase 
the quantity of the air amount of supply at the time of a first idle 
promptly and with high precision. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, invention according to claim 1 It is equipment formed in an 
inhalation-of-air path at the internal combustion engine which injects a 
fuel by the injector formed in the throttle-valve lower stream of a 
river of an inhalation-of-air path. While connecting the air bypass path 
which branches from the throttle-valve upstream of said inhalation-of- 



air path near the nozzle section of each of said injector In the suction 
system of the internal combustion engine which forms a flow control 
valve and an air distribution means in this air bypass path, and grows 
into it, it is characterized by attaching said injector in the location 
and direction which generate an air motion in a gas column. 
[0013] Invention according to claim 2 is characterized by offsetting and 
attaching each injector in the flow direction of inhalation of air in 
the direction of a right angle to a gas column core in invention 
according to claim 1. 

[0014] Invention according to claim 3 is characterized by attaching said 
injector in the location by the side of a cylinder block rather than the 
suction port of the cylinder head in invention according to claim 1 or 2. 
[0015] Invention according to claim 4 is equipment formed in an 
inhalation-of-air path at the internal combustion engine which injects a 
fuel by the injector formed in the throttle-valve lower stream of a 
river of an inhalation-of-air path. While connecting the air bypass path 
which branches from the throttle-valve upstream of said inhalation-of- 
air path near the nozzle section of each of said injector In the suction 
system of the internal combustion engine which forms a flow control 
valve and an air distribution means in this air bypass path, and grows 
into it It is characterized by having prepared the auxiliary path which 
branches from said air bypass path and is connected near the nozzle of 
said injector, and preparing the closing motion valve which opens this 
auxiliary path at the time of a first idle in this auxiliary path. 
[0016] 

[Function] According to invention according to claim 1, the air in which 
flowed the air bypass path at the time of low loading including the time 
of an idling, and control of flow was carried out by the flow control 
valve Although promotion of atomization of the fuel which is supplied to 
the injector of the gas column which is distributed by the air 
distribution means and is in fuel-injection timing as assistant air, and 
is injected from this injector is presented In order for the assistant 
air injected by the nozzle section of an injector to serve as a 
revolution style, to flow into the cylinder of the gas column which 
exists like an inhalation-of-air line and to generate an air motion 
strong in a cylinder, the rate of combustion of the gaseous mixture in a 
combustion chamber is sped up, and combustion efficiency is raised. 
[0017] According to invention according to claim 2, in order for 
especially assistant air to generate a swirl as an air motion in a gas 
column, the combustion efficiency of the gaseous mixture in a combustion 
chamber is raised by generating of this swirl. 



[0018] According to invention according to claim 3, in order for 
especially assistant air to generate a tumble as an air motion in a gas 
column, the combustion efficiency of the gaseous mixture in a combustion 
chamber is raised. 

[0019] Since according to invention according to claim 4 an auxiliary 
path can open at the time of a first idle and assistant air is supplied 
to an injector also from this auxiliary path, the quantity of assistant 
air is increased promptly, inspired air volume required for a first idle 
is secured, and atomization of a fuel is promoted by the assistant air 
the quantity of was increased. And since the amount of the assistant air 
which flows an air bypass path at this time decreases only in the amount 
which flows an auxiliary path, the controlled variable of a flow control 
valve is stopped small, and the prompt and highly precise control of it 
is attained. 
[0020] 
[Example] 

The example of the 1st invention is explained below to [the 1st 
invention] based on an accompanying drawing. 

[0021] The fracture top view of an internal combustion engine equipped 
with the suction system which <lst example) drawing 1 requires for the 
1st example of this invention, and drawing 2 are the sectional side 
elevations of this engine important section. 

[0022] The internal combustion engine 1 concerning this example is a 
four-cycle 5 bulb engine of serial 2 cylinder, and two cylinders 3 are 
installed in the space perpendicular direction of drawing 2 by the 
cylinder block 2 side by side, and it is fitted in each cylinder 3 free 
[ sliding of a piston 4 ]. And each piston 4 is connected with the non- 
illustrated crankshaft through the connecting rod 5. 

[0023] Each exhaust air port 8 is opened [ moreover, / the suction port 
7 and the exhaust air port 8 are formed in the cylinder head 6 put on 
the top face of the above-mentioned cylinder block 2 for every gas 
column, respectively, and / each suction port 7 ] and closed by two 
exhaust air bulbs 10 to respectively suitable timing with three intake 
valves 9. In addition, an intake valve 9 and the exhaust air bulb 10 are 
driven by the cams 11a and 12a formed in the cam shafts 11 and 12 
arranged on the upper part of the cylinder head 6 it is long and free 
[ rotation ] to the space perpendicular direction of drawing 2 at one. 
[0024] And the injector 13 is aslant attached in the cylinder head 6 
through the bleeding pipe 14 for every gas column, and opening of the 
fuel injection tip formed in tip nozzle section 13a of each injector 13 
is aslant carried out toward each suction port 7. In addition, each 



injector 13 is connected to the fuel rail 15, and the fuel rail 15 is 
connected to the fuel tank through the non-illustrated fuel pump. 
[0025] On the other hand, in drawing, 16 is a surge tank, the air filter 
17 is contained in this surge tank 16, and opening 16a which carries out 
opening into atmospheric air is formed in the top face of this surge 
tank 16. And the inlet pipe 18 which stands in a row in said suction 
port 7 of each gas column is connected to this surge tank 16, and the 
throttle valve 19 is formed in each inlet pipe 18, respectively. In 
addition, two throttle valves 19 of each other are connected by the 
shaft 20, and these are energized in the direction of closing with the 
return spring 21 shown in drawing 1 . And the throttle sensor 22 for 
detecting the opening (engine load) of a throttle valve 19 is formed in 
the edge of a shaft 20. Here, one continuous inhalation-of-air path 23 
is formed of said surge tank 16, the inlet pipe 18, and the suction port 
7. 

[0026] On the other hand, the exhaust manifold 24 which stands in a row 
in said exhaust air port 8 of each gas column is connected to the 
exhaust side of said cylinder head 6, and the exhaust pipe 26 is 
connected to this exhaust manifold 24 through the catalytic converter 25. 
[0027] By the way, as shown in drawing 1 , the air bypass path 27 has 
branched from said surge tank 16, and this air bypass path 27 is 
connected to the air distribution apparatus 28 supported by the cylinder 
head 6. And the ISC bulb (idle speed control valve) 29 for adjusting the 
inspired air volume at the time of an idling, and controlling the idling 
engine speed of an engine 1 in the middle of the air bypass path 27, is 
interposed, and this ISC bulb 29 is electrically connected to the engine 
control system (ECU is called hereafter) 30. 

[0028] It **, two distribution tubes (these constitute a part of air 
viper path) 31 have branched from said air distribution apparatus 28, 
and each distribution tube 31 is connected near the nozzle section 13a 
of each injector 13. In addition, as shown in drawing 1 , the air 
distribution apparatus 28 is fitted in for the shaft-like rotary bulb 32 
in a body, enabling free rotation, and is constituted, and this supplies 
assistant air to the injector 13 of the gas column which operates 
synchronizing with fuel-injection timing and is in fuel-injection timing. 
[0029] It ** and each injector 13 is attached in the location which 
generates an air motion in the cylinder 3 of each gas column in this 
example. That is, as shown in drawing 1 , each injector 13 is attached 
in the location which offset only e in the direction of a right angle 
(the vertical direction of drawing 1 ) to the flow direction of 
inhalation of air to cylinder 3 core of each gas column. 



[0030] In addition, in drawing, as for an intake temperature sensor and 
34, 33 is [ an exhaust gas temperature sensor and 35 ] cooling coolant 
temperature sensors, and these are electrically connected to said ECU30. 
Moreover, in drawing 1 , 40 is a balancing pipe. 
[0031] Next, an operation of the suction system concerning this 
invention is explained. 

[0032] The high-pressure fuel by which the pressure up was carried out 
with the non-illustrated fuel pump during operation of an engine 1 is 
supplied to each injector 13 from the fuel rail 15, and a fuel is 
injected toward the suction port 7 of the gas column concerned from the 
injector 13 of the gas column which shifted like the inhalation-of-air 
line. In addition, the injection timing and injection time (injection 
quantity) of a fuel by each injector 13 are controlled by said ECU30. 
[0033] Although the negative pressure generated on the other hand in the 
gas column which shifted like the inhalation-of-air line lengthens, the 
air in atmospheric air is attracted in a surge tank 16 from opening 16a, 
this air passes an air cleaner 17 and it is purified, air bypasses a 
throttle valve 19 at the time of the idling which has a throttle valve 
19 in a close-by-pass-bulb-completely condition, and flows the air 
bypass path 27 at it, and the flow rate is controlled by the ISC bulb 29. 
[0034] As for the above-mentioned ISC bulb 29, although the opening is 
controlled by ECU30, ECU30 controls the opening of the ISC bulb 29 based 
on the engine-coolant water temperature detected by the opening (engine 
load) and said cooling coolant temperature sensor 35 of the engine speed 
detected by the non-illustrated rotation sensor, and the throttle valve 
19 detected by said throttle sensor 22. For example, although idle rpm 
is raised by the first idle immediately after starting of the engine 1 
in the time of chill with low engine-coolant water temperature, the flow 
rate of the air which the opening of the ISC bulb 29 is greatly set up 
according to this, and flows the air bypass path 27 is made to increase. 
In addition, ECU30 carries out feedback control of the opening of the 
ISC bulb 29 so that deflection with the target idle rpm beforehand 
decided to be the detected actual engine speed may be set to 0, and it 
makes an engine speed in agreement with target idle rpm. 
[0035] It **, and the air by which control of flow was carried out as 
mentioned above by the ISC bulb 29 is supplied to the injector 13 of the 
gas column which is led to the air distribution apparatus 28 through the 
air bypass path 27, is distributed by this air distribution apparatus 28, 
and is in fuel-injection timing, and atomization of a fuel is presented 
with it as assistant air. That is, in the air distribution apparatus 28, 
in order that opening also of the free passage hole 32a formed in this 



rotary bulb 32 in order that the rotary bulb 32 might operate as 
mentioned above synchronizing with fuel-injection timing may be carried 
out to one of the distribution tubes 31 synchronizing with fuel- 
injection timing and it may open this, the air introduced in the rotary 
bulb 32 from the air bypass path 27 is supplied to the injector 13 of 
the gas column which is in fuel-injection timing from the distribution 
tube 31 in an open condition. 

[0036] Since the air by which control of flow was carried out as 
mentioned above by the ISC bulb 29 is supplied to the injector 13 which 
is distributed by the air distribution apparatus 28 and is in fuel- 
injection timing, atomization of a fuel is presented with the air of 
required sufficient amount as assistant air. That is, the air supplied 
to the injector 13 of the gas column in fuel-injection timing is 
injected as assistant air from two or more air exhaust nozzles formed in 
the bleeding pipe 14, this air is sprayed with sufficient vigor from a 
right angle to the injection direction to the fuel injected toward the 
suction port 7 from the fuel injection tip of an injector 13, and 
promotion of atomization of a fuel is presented with it. consequently, a 
fuel is enough atomized by air and the gaseous mixture of a 
predetermined air-fuel ratio forms it by it — having — this — 
combustion in a combustion chamber S is presented with gaseous mixture, 
and the fuel consumption and the exhaust gas property of the engine 1 
concerned are improved by atomizing a fuel enough. 
[0037] Moreover, in this example, as mentioned above, since each 
injector 13 is attached in the location which offset only e in the 
direction of a right angle to the flow direction of inhalation of air to 
cylinder 3 core of each gas column, the assistant air injected by nozzle 
section 13a of this injector 13 serves as a revolution style, flows into 
the cylinder 3 of the gas column which exists like an inhalation-of-air 
line, and generates an air motion (especially swirl) strong in a 
cylinder 3. For this reason, the rate of combustion of the gaseous 
mixture in the combustion chamber S of each gas column (refer to drawing 
2 ) is sped up, and combustion efficiency is raised. 
[0038] Hereafter, similarly, the air by which control of flow was 
carried out by the ISC bulb 29 is supplied to the injector 13 of the gas 
column which is distributed by the air distribution apparatus 28 which 
operates synchronizing with fuel-injection timing, and is in fuel- 
injection timing, and promotion of atomization of the fuel injected by 
this injector 13 and generating of the air motion in a cylinder 3 are 
presented with it. 

[0039] Moreover, in this example, the pumping loss like the inhalation- 



of-air line accompanying the inhalation-of-air loop loss of other gas 
columns is suppressed small, and the effectiveness that the thermal 
efficiency of an engine 1 is raised is also acquired. 
[0040] The <2nd example), next the 2nd example of this invention are 
explained based on drawing 3 and drawing 4 . In addition, the fracture 
top view of a multiple cylinder engine equipped with the suction system 
which drawing 3 requires for this example, and drawing 4 are the 
sectional side elevations of this engine important section, and give the 
same sign to the same element as these drawings were shown in drawing 1 
and drawing 2 , and the explanation about them is omitted hereafter. 
[0041] Each injector 13 is attached in the location which generates an 
air motion in the cylinder 3 of each gas column also in this example, 
namely, the location where each injector 13 is a lower part location, 
and offset only e in the direction of a right angle (the vertical 
direction of drawing 3 ) to the flow direction of inhalation of air to 
cylinder 3 core of each gas column rather than the suction port 7 as 
shown in drawing 4 — abbreviation — it is attached at the horizontally 
near include angle. 

[0042] ** and the air by which control of flow was carried out by the 
ISC bulb 29 is supplied to the injector 13 which is distributed by the 
air distribution apparatus 28 and is in fuel-injection timing also in 
this example. Although promotion of atomization of the fuel injected by 
this injector 13 and generating of the air motion in a cylinder 3 are 
presented Since each injector 13 is attached in the location which is a 
lower part location and offset only e' in the direction of a right angle 
to the flow direction of inhalation of air to cylinder 3 core of each 
gas column rather than the suction port 7 at the include angle near an 
abbreviation horizontal as mentioned above, This air serves as a 
revolution style, flows into the cylinder 3 of the gas column which 
exists like an inhalation-of-air line, and generates the tumble of a 
lengthwise direction other than a swirl in a cylinder 3. For this reason, 
the rate of combustion of the gaseous mixture in the combustion chamber 
S of each gas column is sped up, and combustion efficiency is raised 
further. 

[0043] Hereafter, similarly, the air by which control of flow was 
carried out by the ISC bulb 29 is supplied to the injector 13 of the gas 
column which is distributed by the air distribution apparatus 28 which 
operates synchronizing with fuel-injection timing, and is in fuel- 
injection timing, and promotion of atomization of the fuel injected by 
this injector 13 and generating of the air motion in a cylinder 3 (a 
swirl and tumble) are presented with it. 



One example of the [2nd invention], next the 2nd invention is explained 
based on drawing 5 and drawing 6 . In addition, the fracture top view of 
a multiple cylinder engine equipped with the suction system which 
drawing 5 requires for the example of the 2nd invention, and drawing 6 
are the sectional side elevations of this engine important section, and 
give the same sign to the same element as these drawings were shown in 
drawing 1 and drawing 2 , and the explanation about them is omitted 
hereafter. 

[0044] In this example, the auxiliary path 36 which branches from said 
air bypass path 27, and is connected near the nozzle of the injector 13 
of each gas column was formed, the closing motion valve 37 which opens 
this auxiliary path 36 at the time of a first idle is formed in this 
auxiliary path 36, and other configurations are the same as it of the 
suction system concerning the 1st example of said 1st invention. 
[0045] It **, and since according to this example the auxiliary path 36 
can open at the time of the first idle who has a throttle valve 19 in a 
close-by-pass-bulb-completely condition and assistant air is supplied to 
each injector 13 also from this auxiliary path 36, the quantity of 
assistant air is increased promptly, inspired air volume required for a 
first idle is secured, and the atomization of a fuel is promoted by the 
assistant air the quantity of was increased. And since the amount of the 
assistant air which flows the air bypass path 27 at this time decreases 
only in the amount which flows the auxiliary path 36, the controlled 
variable of the ISC bulb 29 is stopped small, and the prompt and highly 
precise control of it is attained. 

[0046] In addition, although reference was made about the four-cycle 5 
bulb engine of serial 2 cylinder especially in each example of the above 
invention [ 1st and 2nd ], as for this invention, it is needless to say 
that it is applicable similarly to the suction system of the internal 
combustion engine of other arbitration of for example, four bulbs or two 
bulbs. 
[0047] 

[Effect of the Invention] The air in which flowed the air bypass path by 
the above explanation at the time of the low loading which includes the 
time of an idling according to invention according to claim 1 so that 
clearly, and control of flow was carried out by the flow control valve 
Although promotion of atomization of the fuel which is supplied to the 
injector of the gas column which is distributed by the air distribution 
means and is in fuel-injection timing as assistant air, and is injected 
from this injector is presented In order for the assistant air injected 
by the nozzle section of an injector to serve as a revolution style, to 



flow into the cylinder of the gas column which exists like an 
inhalation-of-air line and to generate an air motion in a cylinder, the 
effectiveness that the rate of combustion of the gaseous mixture in a 
combustion chamber is sped up, and combustion efficiency is raised is 
acquired. 

[0048] According to invention according to claim 2, in order for 
especially assistant air to generate a swirl as an air motion in a gas 
column, the effectiveness that the combustion efficiency of the gaseous 
mixture in a combustion chamber is raised by generating of this swirl is 
acquired. 

[0049] According to invention according to claim 3, in order for 
especially assistant air to generate a tumble as an air motion in a gas 
column, the effectiveness that the combustion efficiency of the gaseous 
mixture in a combustion chamber is raised is acquired. 
[0050] Since according to invention according to claim 4 an auxiliary 
path can open at the time of a first idle and assistant air is supplied 
to an injector also from this auxiliary path, The quantity of assistant 
air is increased promptly, and inspired air volume required for a first 
idle is secured. Atomization of a fuel is promoted by the assistant air 
the quantity of was increased, since the amount of the assistant air 
which flows an air bypass path at this time decreases only in the amount 
which flows an auxiliary path, the controlled variable of a flow control 
valve is stopped small, and the effectiveness that prompt and highly 
precise control is attained is acquired. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the fracture top view of a multiple cylinder engine 



equipped with the suction system concerning the 1st example of the 1st 
invention. 

[Drawing 2] It is the sectional side elevation of a multiple-cylinder- 
engine important section equipped with the suction system concerning the 
1st example of the 1st invention. 

[Drawing 3] It is the fracture top view of a multiple cylinder engine 
equipped with the suction system concerning the 2nd example of the 1st 
invention. 

[Drawing 4] It is the sectional side elevation of a multiple-cylinder- 
engine important section equipped with the suction system concerning the 
1st example of the 1st invention. 

[Drawing 5] It is the fracture top view of a multiple cylinder engine 
equipped with the suction system concerning the example of the 2nd 
invention. 

[Drawing 6] It is the sectional side elevation of a multiple-cylinder- 
engine important section equipped with the suction system concerning the 
example of the 2nd invention. 
[Description of Notations] 

1 Internal Combustion Engine 

2 Cylinder Block 

6 Cylinder Head 

7 Suction Port 
13 Injector 

13a The nozzle section of an injector 

19 Throttle Valve 

23 Inhalation-of-Air Path 

27 Air Bypass Path 

28 Air Distribution Apparatus (Air Distribution Means) 

29 ISC Bulb (Flow Control Valve) 

36 Auxiliary Path 

37 Closing Motion Valve 
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DRAWINGS 
[Drawing 1] 




[Drawing 3] 
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£>ix*:4 y^x ? ? J; -5T©miiJE^«W2ri«It-rs 

(Aj^x y y y izm. if h tc h wmx'h -> x , ikmsmi 

(OXn >y b/W^/iBli^MtSxT^-f 
£fufB#-f y ^'x 7 ?<n;x>]^£mizwgztz> kkh 

W5ri*lta5t"3ftt'jTfec: k twafc-riWJMx^^^R 

£r#'ll k -T-&lf^ 1 IB»^)^xy^>o©m^S, 
[ftSU 3 ] wiE-f yy'x^^^x'j yy^-y w®. 

bk^iii/V >rru >y ?»eftK o ftJtfc 
ztiwmti-^ tmw. i xti 2 ib»co «x y vy<n 

rtJRx yi/y\izMiSft>tLh mSX'fc r> x , MiEKMiffiS 
coxa >y h;^s>P7'-±^^^iig-r-S.xr^W^^jlK 
£i!ulfi#^ v^x ? ^^yX;WW5ffl»fc«fW-4 k k «> 

; s'-f y N-Xjlf^^ 1 <~> ^ L T mrlB-f >- ^ x ? ^ CO y X/t^fi 

F7M hvmc»MffiBBK»BH< SHBB#*iWnfc£ k £ 
#11 k-tt «x y iSyeomSS&X. 

[000 1] 

imm±<ommftmi *mm* fct>«m?imt= 

T>-X FXT£r-f y^x^^W^TMcOaf-ffc 
[00 0 2] 

tt3&qww« k v ^ a ism***) -5 . 

[0003] fit, tR^uIg&cOXu >y h;W^r±JS 

*>4»xr^>— ausftwuri^r^ Fxrk tr-f 
>- x y ? cn / xMsasxHi- a> mm § &x mmcomi t * 
\m&^h^<mmifi^ttx\^h (W&ns4 s- 5 3 

2 7#&#«H) . 

[0004] L^b2r#£>. JJESSKfcfcvvni, j9tm 
b 7yX hxrc0#t*&aif&C0^$:yh§ < -ts^w^ 



JIM- S t:J£ * -h^=5r*or ^ x bx/S fft^-T S i f: ** 
[ 0 0 0 5 ] T^X hxTC0f±^3iif&tfSiiif# 

iftCiMilwryx hxr *■ mrt& Xolz tfzM 

mmtmmmtt^tix^h (#&^5 7-54624 

6-18543 4^fg^#Bl) . 

[0006] — ilWfflxyv'^tfev^T^fflS 

UTii, xyy>mD7 F;ws7i-7"^AW^^t--g»^- 

-f v**3!R£Rtt, - ^^3l»fcT>f F y >^"B# 
0©M*SrlHK-f--g>^to<7)T^ FVWXb°— F^yFn— 

^yjywm.k^m^ti.tz ssrw KyuanaRi: 

<7)MHt:a-^^Tt«iB I SCK;^ 7 -f — FV^'y 7ffl 

*fii.Sxy^>co^RtSt^ak LXTyX Fxrt 

(H^¥6 - 3 6 2 9 4-^4MB#IH) . 
[0007] 

tbbti&Z.biitobtiX^&W* Ti^Xb^TlzX^X 
{iPSMSatfcV'iTJi. Tv-XFXTSrMW^XT^ 

[0008] ik^t. miwncDBWb-t&m±. 
*mm-ht\b\<zihh a 

[0 00 9] kt\hX\ flixyyy{;|)oTli *^ 

txtam y^as#A^toxrf*^»^'m*§#i. 10 

[0010] kz\hifi. xr^>«ji*aaBfi!f«#«w» 
Tmiwarsiaf**^ & k ^ a rafi^* o «: . 

[0011] m2^oaWk^SWi. 
rtlx y : J ycrif&^^M.Omi^i' h z\ b^zhh. 
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[00 12] 

mmnimmcommt. mmmnxwh/w^ 

mtt h rtlx y =Jy izmi h iih ££STft -5 T . 
mflBcRMaS&cox n -y h ;W ^7*±sf ^ ftt$t §ir 

[0013] iWi^2lBa^lWH(i. It*il 1 I3tt<ol& 

[0014] %mm3imco%mi±. mim i xi± 2ia 

[0015] mwzm4mmemm±. mms&coxu - v 
m&m&*wfrrhpm^>v>ttnt>ti& mux 

■f - £ x ?W £ tiff E#--f y=ss.9 90)JX)Vn 

W&K.W&frh t b h iz , I^xtv y txifflfcteaUHi 'J 

>-^x ? ^^yx;t^sf§t;ffiig§^s«ajaK^iStt. 

[0016] 

[ftffl] iW^siiBBlcoSMHtiiitr, r>f K'jy/e 
mmmzx-oxtiimmztittTiz. x7M#at 

^b^mm^tihmmcomikcvimitzfe^tihbK a > 

xcom^^mMmmmisb ^tixmmmmfmtb ^ti 
[0017] m$o%iim.<r>m&z jfur, ryx ix 

[0018] lf*JS3lfitfcW^t = j;ti<f . 7yX lx 



[0019] IH*fll4IB«<0fMHfc: J:*Uf , 7r-xh 

bX-Tiim^HzmAZtlXyT-XhTJ VMz-gm 
%®MA.ifi$m%ti. MmZtitcTisXh^Tlzk^X 

mm<vmik$ i imzix&» ^lx. 10^1x7^^ 

[0020] 

immmi 

in i etfksis i m^commmzmmmizm^ 
\^xwmtz>» 

[ o o 2 1 ] <» i mmm>m 1 i4*«hh«o» i hm^j 
t^sis^s^fi^s^x^^yofigaiTTHia. ei 
2 tiRx y ^y^gpofs iBfiBErr ft h . 
[0022] 3fr3t«Wfcffi4rt«x>'^>' 1 {iEM2m 
m<r>A*T4 ?;l5^';17Xyy>tl) 0 . -f-O^U 
7'n >y ? 2 ttt 2o^yyy^3 ^'0 2 <7)|KHSiS^r[ti 

B&l,z®m$tiX^%>, LX , -g-fc°xb>-4{ia>-c? 

[ 0 0 2 3 ] X. ±IE>- D y^n -y ^ 2 «±Bttf 

s^Lfca^u y^-x-y f 6 u^%mmzm^- hit 

7 12 3 *ocr>m.W ^)V7 9ti-5T. #S^?K— h 8 (2 2 
ij y^-y H 6 «9±»fcB2<9|fcfflSi£anftFfc*< 0te 

i4tiii§^^Atti i , i 2 1— 

Alia, 1 2at l Z£r>XmWl$tl2>. 
[0024] LT. i^U -y H 6 t{2#MMftt 

■< y-Jx.9 ^ 13 ifiy V — Y'M 7° 1 4 LTi^t 
tt9#W6*i.T4s | 5» ^yyx7^13««yX;l 
g|5 1 3 a fc^jSS#ifc«fPH*»Pli4HRSW*- h 7 t[tj 
^TPtiPLTi^. ifiS^ #>f yy'i^ 1 3i2 

[0025]-^ Hfcfev^T, i eii^-'J^y^T 
ft-^T. li-^-y'^y^ 1 6 |*i{:lix77 ^ ;L-^ 1 7s6« 
KttS^iTfeO. Isl-f-y'^y^ 1 6W±ffit{2±M^ 
fclBPf 6 a^jfMSixTV^. -eLT, i 

<wt—V9 y? 1 6 tJ4, #St««l9ifflR«!K- 17C 

i*^ «. iRft* 1 8 aq£a$*ix ts o , iswic 

i^. 2^xn 7 h7W^;l-7"l 9i2y-r7 N20(:io 
X7ijy^2 ifci-)tB!t*|tifcft»3*iTHi. * 

LT , y+7120 OSgSP^(2. XB-y b/W^7" 1 9 

oil (xyy'ytf) &^m^-^7c^xn-y h;Hr 
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1 6 , (R&<£ 1 8 RtTOSVK- F 7(:j;ot 1 mjSM 
Lfc«SOH» 2 3 & . 

[0026] flfrtr, AWES' U y^-y F 6 0i#MIK= 
(4. #*tt<3«riiaiBfc-K- F 8tM^iM7-^-;P 
F 2 4 *«SStt3*l.T;6i 0 . imm-?^-^ F 24 £Ii 

So 

[0027] t i a i tc^-i 5 ffiuir-^ 

1 6#^teXT^-"f^X}iJ&2 7**4HKLT*> 

0 , aiT^M >t;*3Mfr2 7 (iy-y yy^. y k 6 
i^ilLtxyy'y l <07M F 'J yy-'EM^JfUhT 

VSV1^7") 2 9*^^§fLTfeO. IS I SCA;P7"2 9li 

xyy>iiit (jar, Ecutst) 3ofc«M6D 

[00 28] ffiLT. Mfaxr^l^«2 8^^(±20 
OflM ( i^tixr^M yQUBW)-at*«tfW4 ) 
3 1 tf^HKL-Cfc 0 , **S1P3 1 (4#>f yi-'x ? ? 1 

3<7>jx)vmi 3 aie»fcasR$*iTi^s. Hit 

Srf «fc i7MSt2 8{4*#:|*ltW«On-^ 

tnmmm.tt?j s yytNi!LTiM£LT»»*f? 

[00 2 9] ML-T. *S9fc«fc:*iVvtii % #^yi 
??1 3t4#^«c9v-y y^sWcxr^e— y£3& 

i a tc, ^yyx?^n «#Mfso u y r 3 

t«LT«a«oStt!h.^ri*!ifcittftS-|fti (0i<o±T3ri*j> 

[0030] wiz&^x. 3 3iip&m^yv-, 3 
4\mm^y*r. 3 5\±^M^y^-x-h v ). z.ti 

6(±iTEECU3 Ofc«StWtSSRS*LTV^. X, El 

[ 0 0 3 1 ] mz, *mifcm&wsamw<ofcm*wwi 

[00 3 2] xys/y lcoMfett't&^Tti. ^H^O 

1 5*»&4M yy'i^^i 3 tftifrSfu «S?fffe(=jBf 

m.#-h7iz\bifr-?xmMZti&. ^yyx?? 
1 3ti:£J»9Ri»HM 5 yy&tXRtlWra (t«St 
M) ttltI2ECU3 0£±o'rM»S*L$. 
[0033] IIWWfStSBfff tfc««fcffi^^4 

^JB^IMlT^+^xT^'PBPg&l 6 a*^-9-— y 
^y^l 6|*jfc:ift3[3;fu ix7(ixr^'J-tl 7£ 



A/w:/ l 9 £;*>f Ltx7^^A°x« 2 7 £SE 
ft, ^<0^*(4I scys;k7"2 9t±-3TMfP§ti-g>„ 
[0034] ±IB I SCA;K7'2 9(4ECU 3 Oti-5 
XZcom&tffflMZti&iiK ECU3 Oti^BS^lsME 
•feyir£J:-?T*KH3 ftfcxy ^ y KrlEx a -y 

h;P-fe>-^2 2tc«fc-3-C«!aiSil3t^n«y F./Wv/K/l 
9co0HJfc (xyi/>m#) M>"Mia?£ffl*iS-fe 3 5 
ti^T«im$tL^xy>>>^ffl^kiats^v^T i sc 

j<>i'7'2 9coM&iww?&. nn$. z^y-jy^^ 

r-XFTM W:i-3T7^ FVHU$Kic^©J6^ni> 
Zfclzmtx I s CA;k/2 9<nMBZ&*.%<&M 

ztix^TJ^ ;sxms&2 7 *ach.sxT«ossat6«*(Bin 

ffiH^'O t J: 3 I 2 9 comm*7 < - F 

-AV?$MU xy gflTM K/H!ME»*: 

[003 5] MLT, ±^<75J: 5 1 1 SCA>729(C 
i o"C^*MfflI§ti^xr(4XT^'-<^°xaif&2 7 SrM 
otx7*Kl2 8 1(0X7^12 8 

yy'i^l 3{:Sfe§iiT7yXhxrt LT'M^O 

mmzm^tih. m-h. xr^ie^S2 8ti3v^-c(i. 
t,zmm Lxmfcthfztb, isn- ^ yrt>vy 3 2 c?fm 
w/W3 1 co luzmnLx ztL*m<fz!sb^ x7am^ 

[0036] liLhWJ: I SCA;i-/2 9tj:-5tS 

^+5r^itOxr^'7 > ^XFxri: LTM 
Sfi^yy'x^^l 3tffii^$ix^xT{4, 7"'J-F 

t 1 4 izm^titzwmcozr.rm.tan^^T^x f 

xri: Mxr«x-< yy'x^l 3«ffl 

fJtP*^^- F 7 -CRiftf^tL^MW^ 

Iix7 1 i o T-HMWES^T J5f^S«Stt«fi^W* 

[ 0 0 3 7 ] X. *H5feMtfcVTiT(i. MkE^J; a fc# 
^yx?^13 is y y r 3 <f*Dfc$t L T ® 
*f5ith.*lfttcaCft*l*ItCe«ftt3j-7-fev F Ufcffitfc: 
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woy y y^ - 3 fcaaaat sflr-o-cstxLf y u y^ 3 f*j 

[0 0 3 8] JBIT, PHSItLT, ISC^/29ti 
ttifWSxrMdgi2 8tei:^T#I2$;fiT»4 
ft. IlKyy'x:?? 1 3CioTRaa*$ftS^Z)»fl: 

4. 

[ 0 0 3 9 ] X. *HJfif"ltCfcV>T(i, ffiMWOCRfv^ 

[0040] <M2mm.m>mz^ *fm<oM2mtm 

Wfcffi -6 ftlglJii 4 ^M«x y yy oi«¥H 

a. H4iiisix>-^>gfpc7)fiji)TaiaT-& , 9. ift£>o 

[004 1] ^Hlfc^Jtei^T i , #>f yy'x 7^13 

taaitcKOfl-tt^fLT^ft. ip^>. ii4 tioH- * at. 

*t*l«atClttft^ri*l (03cO±T*|nl) te" «ftt3f7-fe 

[004 2] fflLT, *HJ4Mfcfc^Tt. I SC^> 
X2 9 tc i oTieJtt!»SilfcxrttxT#ffigiK2 8 

tj;oT^ffi$aT^iSSt^-f sy^'tS)-g>-f yy'x 

?^1 3t«*&§fL. BM yy'x^l 3t«to-ClSlt 

£ft&<i*^»toiKii: y y y?" 3 fteoxr^— y g 
yo^tf*^^'. #-f yy'x?:? l 3(±|fraiC0J; 
3 fcp#M*°- h 7 i 0 hTljiiMTh ot, fi-y #M 
Hoy y y ^ 3 >fiiW=« t T (R^«oath.*r*! t itft 

y U y ^ 3 (cttHSKi: =Sr T MA LT y U y ^ 3 ft tex 
[0043] JiTF. f5l«tLT. ISCa7^29CJ: 

Lxmm-h^r^mmm.2 8^^-oxmi^tixm.m 



coffiiti: yyyy 3 1*1 OXT^E— y 3 y (XV-^i^ 

\±m^> : J>^M<?)mwmwx*fo o , ift^coHfcfc^ 
[0044] ^mmmiz&^xiz^ mibxtv-w ^xm 

S£2 7i^MLT#a^Myyx?^ 1 3cn/XlV 

mmzmm%ti&mwm%3 e *&tt* wmwmm3 6 

t7r^f7^ H';H*tM«ffiJiifi& 3 6 Sr M < MB!# 
3 7 HSftTfc D , ffilO^iMIBIP 1 1 MM 

[0045] MLT. ^tBSfcMfcifttfs ^n>y WW\' 

ffi?as§3 eimftbtixmmm&s 6^i^yy 

i^^-l 3t7y^fX7«§M;tft, ryxb 
x7^^(:i|iSfit 7 r-x f7^ KA'toHKr 

©MM^wsti. iiS^ft^ryxhxrtei^Ti* 

Xfflifl2 7 Sr^iX^Tyx bXTOS(Mffij3li^3 6 ^ 
i&h.5i!t*tt«* IS C^^wy 2 9 eoMfttfi^h 

[0046] ^ &±<?M 1 atfflS2«HH«D4^IIWT 
(i^ftl^lj 2 M®« 4 Hf-f 7 )V 5 J SVtx^X yyyto^ 

ottlfflrtlx y y y op^SB fc*t LT PI« tSSffl 

[0047] 

[ micomm ] jajiwKHHtrBH & ± a t . it sss 1 
is ^ x x r ^ >f A-x a s# * ath. x ffi.m.Mm# tiota 
ffliit^^ s y^'t^-smwo-f yy-x^teryx 

M7t LTf*^§n. mJ> : J*?7frt>mMZtiZ> 

mmcomikcoimizmzti&tf, a yy-x ^ ^w/x^ 

«t«ltS ix&ryx Nx7a«Ri,tfifcS)l.»y 

y yyte^H^ii^^TMAtT y y y/rt(:x7t- 
[0048] mim2im?mm l z xtua. ryx fx 

7aMf*Itx7 ; e-y a yt Lt#tX7-;l/JM 

[0049] ||*3H3lE»<OfMHfc: J:*Uf s 7yX hx 
7«Mfif*H:x7 : E-y3yh It^(i^y7*;l/S14 
§it-i> . MM^T-oM-^S.O'MM^^ft^ ^ft4 
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[00 50] ||S^4ettf5SKH(C MX. 
=5r©M»^Wf* $ ti » JMM $ T h x T \z X o T 

faux y ^><o«MffiBErc* & . 

[02 ] m 1 1 9ttt0f£ffi£ift5igKHII£ 4 

[03] ^i^BH«jp2*jfi^M4©msa*fix4 

fldx ^ ^>^ffiir¥H0T-^ 4 . 
[04 ] SI 1 W$<m 1 £ttH£ffi*!ft*(§gK&fll£ 4 

[01] 




[05] m2wmmmm^twm,mm^mt^% 
[06] m2wmmmmi<zi%&\mmw*mt&^% 

1 rtixyy'y 

6 y'jyj'XyF 

7 J- 
13 -fyyi^ 

13a -f y^x^^^yX^gf 

19 Xn~y h>W<>U7' 

2 3 

2 7 XT^^-XjIR 

2 8 X7«I ( XT^g ) 

2 9 I S C ) <.)V7 ( SfcB&JWf 1 ) 

3 6 fflJBtiEft 

37 mm# 
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[12] 
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[124] 




